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Delete the last line (V a 160, G . 261). 
S 

BY COMMAND OF BRIGADIER GENERAL SENTER: 

OFFICIAL» J. K. ARNOLD, JR. 
Colonel, U3AF 
Chief of Stoff 

B 
Major, UI3AF 
Adjutant General 

DISTRIBUTION: 

:'**"/.plus — 

(5) Air University 
(1) CIA through'Air Intelligence 
(3)    Hq USAF 
(2) CADO 

Chanute AFB 
Cambridge Research Laboratories 
US Navy, Aerology 
US Weather Bureau 



'»•y^Jlf',*, -bi^H-»-   ••• T 



HEADQUARTERS 
AIR WEATHER SERVICE 

Andrews Air Pores Base 
Washington 25, 1). C. 

'€ 
November 1950 

Air leather Service Technical Report 105-69, "Theory and Design of 

a Gradient Wind Scale," is published for the information and guidance 

of all concerned» 

BY COMMAND OF BRIGADIER GENERAL SBNTER* 

ö*rICIÄLs 

(ROBERT B. EDWARDS 
Major, USAF 
Adjutant General 

J. K. ARNOLD, JR. 
Colonel, USAF 
Chief of Staff 

Distribution! 

"A" plus — 

h) 

** 

Air University 
CIA through Air Intelligence 

(3) 3| USAF 
(2) CADO 
(5) Ghanute AFB 

(10) Csunbridge Research Laboratories 
(10) US Navy, Aerology 
(10) US Weather Bureau 

capMKKKflra '»W>U, 



BHKIßB 
*•; \V ^3-r&£?-.: ^.-=' - ~y**.^.^-T«fe« 

i 

4„4Ef£ 

.F 

u- .•; 

; 1.  ^ scales have be«n deve.loped and reported 

upon dft^t^.:ll^im1mM*.:...Wl*iöfutfbi the principle of these scales a«|L- 
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^     ;  lowing ©xa*Fl#. ttuppose the point In question 1* at 3j*^ai ti* ^af-t; f 

rat» of turning has been estimated as 30** per 12 hours. On the Lambert ~\ 

eonformal 30°-60° nap, 30 degree« of turning is seen to correspond to V 
*           .-'• "•-    "-: 4 

. about a 5° adjustieent of the latitude.   The adjusted latitude S# thereTere 

^; ~^;:^tj^.:«r#VTÖB tl» polar: stereograpbte, o» thar^pti««' laMr^ln%4|iirfc- 

^iX&Z&äp^'^^fze      iround 60° o* 70» on the Lambert conform*! 30*-60* map, an adjust- 

sent'aiy' be required which cannot be Identified with any latitude* . 

A poihi^feprrsenting"-'40* of cyclonle turning from 00°," however, can be 

"looateifbh the 1$rpe of geostrbphic" wind scale shown in Figur« 2, as fwl- 

ILows»—— fetefed ihe 15 knot line from 60c until its An   value is equal 

: to"^ö»''Ä'hu*fer the ^ taaioV llja at 45s.   Proa this point draw a line 

1- parallel to the ^ N latitude lias and then extend the remaining 

7-ss const, line as shown i~ Figure 2. 
-Z>*. SB». 

rae lo««ut turning ~Tf- can be estimated in various ways. The past 

12 hour tuning '«f the" contours, for example, may ©ft«» he take'* a» as 
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''m+tevxmfci- % •**,*• flrtt :m**f»ai»0>f •titÄ'.^rtuLiw* wind-wad;Ac I. *.«" the rrc«i/s 

• -T#|GiiiJ!p»!fc^:Ötf^ dtiriaAiohr ofO thaPSg»*« 

atrophic wins.    When thi« -co«?««0tOtt*: to -$$•   -W^üadÄi isa;mdJwetmenV 

1» made la-the l»t.l*-jad*V "V~. _     ^^, -  - < ••   .'-  '•*•--.  —•.• . .••.- .•» 

a^hovgh «.he gre^en^ w&\d «qe£e deaaribed, ab ova. £aajt be ueed. a^xy? .-,i;: 

where on thctaap, Lt..e£©»ld. he r_e«ai*e.d ;ih»t %s ^^..^L^£|kJHf&,v-< 

It «pre reps«tentative of, th* true wind spsed undeJ^ csrtain circus*-        . s. 

atance«than under other».    Having been h»»e4 on. the a»eue»tion that 
iMp* *lse;f'*^'   u&..2$'£ ffusar "Off OIOTSC :»LSS. -JSSL'Si, "•»•?.-M!«»*»•• —;~ s**?.-i 
the motion it frictionlsss, annul fc<M*t«ontal and n&nftent in tpeed, the. .... 

gradient wi»* canÄpt he exoected to give good rcpujtf at low elevation» 
•-uiXiiKAiiSt^-.s^? .-SÄg'+Ä* a»>ti- ^i--i .~rJU- surf.?* ':.... ,. • v :. ;:•..- u. :« • >.s** :•. 

over rough or nountalnouc terr*in= Tor reaeona mentioned above    _."- '1r. 

(•««« footnote 4), the gradient wind i« aleo lihfiy to be let« reliable 

!•    '.•-."'•:-.-.••.'•:       ....^.^Sv^jrfi 

r!# 

the wind (or the geoetrophic wind) •*<-• or back» rapidly (e.g.. 

X;^ÄMpe» :.i,iÜ^=rf*'." or more) ''wfiRs/fiäaB;t^';'X.t may aleo he etated both on^ 

pStä^tteaZ. and eapirloal ground» th«t ;ti», gradient wind «peed la 

«^^oabl« Car, oppoged to the geoairophic wind, for example}. when the ;y 

«pood .Va hlgiuU..c.^>-ßO-Jcaot«l Aad^Aa^thfi-^»^ contcur« T: 

^ 

.4- 

._ SL_. 



TorttuMtsly wlisa the gaostrcpbic vind speed i« wsjür. jayelB»  if not 

pibil ox rsbal obssrvftt ions', «r* nor* liksly to b* »Y&ilabl« »i&c* lew 

«lsvation snglts resulting in tamiaatiön of SOS 658 z»win obterYftUons 

«ill not occur.    Ynxthoraor«,  in *hoss situations whor© ths currature is 

:;-   • ;     :••:   .v*     ::i     ?i    ». •'.•*£':    ;..^.f   yl    ••:•; ••:.   a /' 
lik«*y to bo clear-  ««raitting pibal ov »bal observations,   tfofte* tftsse 

condition«,  weak winds or antioyeloaic curvature (or both), obaerrod viad 
•:- -; - Cd       (it       Ox       01 01       Cl yl_ 

e?*eds, if arail&ble, skould^be M«d ** the-fullest «x'ttnt <&*en tbeagh 

?h»y differ frea *£f c^u*e£~g?aMent? ^n4: ipoeM-, 

•  H4rriion. L, fc, i»46t rfo&dfotflt4 Njfo IqWPMgE JfliaSglMgffeU^p 

Eaapai sMiagjifl^^ial.   (Apjrll? g$, ijfttt.ffr 

¥illi#*s,1a. 15, 1^0 ? -"* a^fjM»e|&fe. lfa?r <ta. jrttgyr Sad, _ 

Holsibo«, 3,t fäptytee.-- S. I., ssi &astln,  •*., 1945«    jhTMlfn ""ifflgr- 

ülfiÄ,    pp. 178--80. 
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